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Simple Summary: Understanding the importance consumers place on pet food product attributes is
relevant for marketing managers in food and specialized pet supplies retailers, as this information
allows them to identify how to modify or develop products to match the needs and wants of different
consumer groups. The study proposes a model that investigates the importance pet owners place on
convenience, natural ingredients, and claims on the packaging (such as value and healthiness) as
product attributes.
Abstract: The study provides insights for marketing managers in specialized pet supplies retailers,
as well as for vets and animal welfare organizations. This study proposes a model that investigates
the importance pet owners place on convenience, natural ingredients, and value and health claims
as product attributes. For this purpose, an online survey with a sample size of 206 pet-owning
US residents was conducted. Partial least squares structural equation modelling shows that pet
food purchase involvement positively impacts subjective and objective knowledge about pet food.
Subjective knowledge appears to be the strongest factor impacting the importance consumers place
on all three attributes. This is followed by objective knowledge. Socio-demographic factors such as
gender, age, income, and education appear to have a limited impact as predictors for the importance
consumers place on the product attributes.
Keywords: pet food; pet food involvement; pet owner; product attributes
1. Introduction
The US can be described as a nation of animal enthusiasts, with the highest proportion
of households with pets in the world [1]. Pets have an important role in US society [2,3],
given that 85 million people own at least one pet and the trend of “pet parenting” has been
vastly increasing in recent years [4–6]. Along with this trend and the rise of animal welfare
concerns [7,8], feline and canine owners have become more mindful in their choices for
medical care, pet supplies, other pet services such as grooming and boarding, and pet
food [9–14].
In 2020, pet food and treats accounted for sales of $44.1 billion in the US pet food
market [15]. Pet owners had expenses ranging from $254 to $287 per annum for basic pet
food [12] and may have paid an extra $120 to $160 for treats and vitamins [6]. Different pet
owners, however, consider different types of pet food, with varying product attributes to
fulfil the nutritional requirements of their pet [16,17]. The most important product attributes
appear to be price, perceived ingredient safety, and perceived quality and nutritional
value [17–21].
Most commercial pet foods are formulated based on the nutritional composition of
ingredients available in public databases [17]. Ingredient composition and pet food quality
are key for many pet owners when choosing between raw, wet, or dry food [22], and they
perceive certain ingredients as undesirable or unsafe [23]. Ingredients such as wheat and
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corn may be perceived as low quality or fillers by some pet owners [19], although these
claims are not scientifically based [24]. However, they may still appreciate dry pet foods
with cereals due to affordability and convenience [25]. Other important product attributes
pet food owners search for when inspecting suitable pet food items are often related to the
production and processing of the product. Specifically, natural, wholesome, organic, or
cruelty-free pet food are gaining popularity [26,27]. Vinassa et al. (2020) highlighted that
social and cultural factors such as the eating habits of pet owners influence the decision-
making processes when buying pet food and feeding practices [19]. Other key factors that
determine the pet food preferences of US consumers are widely unexplored. Therefore, the
present study focuses on this literature gap and explores which key factors determine the
importance US consumers place on pet food attributes.
1.1. Key Factors Determining the Importance US Consumers Place on Pet Food Attributes
A US consumer’s pet food purchase involvement, their objective and subjective knowl-
edge, as well as their sociodemographic backgrounds are likely to be key factors determin-
ing the importance they place on pet food attributes. In the remainder of this section these
factors are explained in more detail, as these serve to build the conceptual framework.
1.2. Pet Food Purchase Involvement
Pet food purchase involvement is defined as the extent to which pet owners devote
interest and effort into purchasing pet food [28]. According to Montandon et al. (2017),
involvement is high when a product is highly valued, and considerable research is required
prior to purchasing [29]. Often, more expensive or riskier purchases are considered high in-
volvement. Alternatively, involvement is considered low [30,31] when a product is bought
habitually, requiring little or no previous research. These low involvement purchases often
represent minor expenses and risk [32].
Purchase intent, use, value, pleasure, and integrity associated with a product deter-
mine how the product is evaluated by pet owners. The evaluation depends on the pet
owner’s extent of involvement [33]. Pet owners showing high involvement tend to have a
greater interest in product information. They are likely to compare and contrast product
attributes and features and hold favourable or unfavourable views towards them [34].
Regardless of whether the involvement is low or high, consumers experience positive or
negative emotions about a purchase and this impacts their satisfaction or dissatisfaction
with the transaction. Positive emotions exert a higher influence on satisfaction in low
involvement products than in high involvement products [34].
Pet food purchase involvement has been studied by Dotson and Hyatt (2008) [35].
Their study was dedicated to understanding canine-human relationships. It was found
that if pet owners view their pets as an extension of themselves, they spend an increased
amount of time, effort and money making sure the lifestyle of their pets resembles their
own. This includes providing snacks, treats, home-cooked meals, and branded foods [35].
This has been confirmed by other studies investigating lifestyle, dietary, and human-animal
relationships [36–40]. Further evidence stems from veterinarian research. Veterinarian
studies have found that pet owners actively seek specific product attributes when purchas-
ing pet food and consider their vet and the Internet as essential information sources when
it comes to pet food purchases [19,41]. These findings have been confirmed by Park and
Um (2021) and Kwak and Cha (2021) in their research on pet food purchases and consumer
behaviour in times of COVID-19 [25,42]. Park and Um’s research (2021) adds value to
the body of literature on pet food [25], as the study presents consumer clusters based
on varying degrees of interest and involvement in pet food purchasing. These include
a cluster of pet food buyers with little interest and involvement, a cluster of pet food
information- and price-seeking consumers, a pet food convenience-seeking cluster, and pet
food higher-involvement cluster [25].
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1.3. Objective and Subjective Consumer Knowledge
A pet owner’s knowledge can influence their attitudes toward pet food and therefore
the importance they place on pet food attributes. Consumer knowledge is closely related to
perception. Depending on their knowledge and perception, consumers may evaluate pet
food product attributes either negatively or positively [43]. When consumers have a high
level of involvement with a certain product that is of personal interest, product knowledge
increases [43]. Consumers are often concerned about buying unfamiliar products when
they lack sufficient knowledge to anticipate negative impacts [43]. Similarly, they may
view familiar products favourably and develop loyalty towards the product. Consumer
knowledge is commonly distinguished between objective and subjective knowledge [44].
Subjective knowledge is also known as perceived knowledge because it describes the
consumer’s perception of their knowledge, whereas objective knowledge refers to what
they actually know [45–47].
Objective knowledge is stored in the consumers’ long-term memory and is usually
assessed through testing [48,49]. In contrast, subjective knowledge is based on direct
experience by consumers and their interpretation of these experiences [43]. In research,
subjective knowledge is commonly assessed through self-reporting [50,51]. Self-report
relies on an individual’s own report of behaviours, attitudes, or as in case of the present
study, what participants believe they know [50].
The body of literature on objective and subjective knowledge is not conclusive. While
some studies suggest both types of knowledge are interconnected, other studies have
shown that they can be different [43,50]. The latter branch of literature is supported by
the Dunning-Kruger effect which suggests that consumers may think they have sufficient
knowledge while knowing very little. In addition, increased objective knowledge may lead
consumers to re-evaluate and sometimes downgrade their subjective knowledge [43].
In a pet food context, Surie (2014) addresses the discrepancy between subjective and
objective knowledge [52]. While pet food owners self-reported high pet food knowledge of
different types of pet food and their healthiness, objective knowledge does not match these
claims [52]. Similarly, several other studies found that knowledge about pet food and pet
food attributes among pet owners is varied [53]. While some owners have good knowledge,
others need to improve their feeding and food storage practices and educate themselves
on the health, safety, and nutrition of certain pet food types and their attributes [19,54,55].
For instance, Morelli et al. (2021) found that pet owners should be educated in
proper food storage management and receive feeding instructions from veterinarians [17].
Exposure to direct light and exposure to high temperatures were emphasised as mistakes
in the storage of pet food, indicating a pet owner’s lack of knowledge [17]. Thomas and
Feng (2021) researched pet food knowledge in a food safety context [56]. Their study found
that there is consumer confusion about the safety and healthiness of dry and raw food.
Some pet owners were unaware of pet food recalls or outbreaks associated with foodborne
pathogens. In particular, dry foods and treats were not identified as potential sources of
foodborne illnesses [56]. Similar findings have been emphasized in studies on pet food and
mycotoxins [57,58].
1.4. Socio-Demographics
Several studies have reported socio-demographic backgrounds of people buying pet
food in the US, but the body of literature is rather inconclusive. Some studies indicated
pet food purchase is associated with gender, age, income, and education [41]. Being
female, primary caretaker of the pet, having a high income, and high level of education
have been cited as determinants of pet acquisition [17,41]. Other studies suggest that
socio-demographics do not have much impact. These studies emphasize owner dietary
preferences, attitudes, and lifestyle as key-factors impacting pet supply purchases including
food [14,40,59–62]. If drivers of pet food purchasing behaviour is more complex than
previously assumed, this may explain the conflicting results reported by research relying
solely on socio-demographic predictors. This suggests that future models that combine
Animals 2021, 11, 3301 4 of 15
socio-demographics with consumer attitudes and preferences, such as pet food purchase
involvement and knowledge, may be more fruitful.
1.5. Importance Pet Owners Dedicate to Intrinsic and Extrinsic Pet Food Attributes
When pet owners purchase food for their animal companions, they commonly evaluate
pet food products based on a combination of intrinsic and extrinsic product attributes.
Intrinsic product attributes specify the physical aspects of the product, for instance chemical
composition, aroma, and nutritional properties [63,64]. Extrinsic attributes are related to
the product itself, but physically are not a part of it. Brand, price, and product claims
related to sustainability, animal welfare, and production practices are examples of extrinsic
attributes which are relevant for pet owners buying pet food [64,65].
Vinassa et al. (2020) studied the perceptions dog and cat owners had of different prod-
uct attributes to understand what consumers perceive as pet food quality [19]. The study
included product claims such as cruelty-free, organic, health benefits, wholesomeness,
perceived ingredient safety, nutritional information, price, brand, information, smell, and
the food’s impact on the pet’s stool appearance. They found that while older consumers
sought value for money, younger consumers paid most attention to the stool quality, the
percentage of protein in the feed, and the use of recyclable packaging [19].
The importance of natural ingredients and value for money, which in pet food is
often the perceived health benefits relative to cost, have been highlighted in earlier stud-
ies [53,54]. Vinasse et al. (2020) found that overall, “natural” ingredients were the most
important attribute when determining pet food quality [19]. Pet food appearance, smell, a
higher cost, and information about protein content, the presence of fresh meat, and being
free of unwanted fillers were of interest for buyers of wet pet food [19]. Other studies
highlight the importance of dry food such as kibble, as this type of food is cheap and
convenient [56,66–68]. Surie (2014) found that most consumers with high levels of subjec-
tive pet food knowledge mostly fed their pets raw food or other food forms with natural
ingredients, but some fed their pets dry food [52]. Pet owners who fed mostly raw food
assumed that dry food contains only low-cost product fillers such as wheat and grains [52].
1.6. Conceptual Framework
A conceptual framework based on the literature is proposed. It is suggested that
the importance that US pet owners place on pet food attributes such as convenience,
natural ingredients, and value and health claims are likely to be influenced by socio-
demographic backgrounds of consumers, their involvement in pet food purchases, and
their objective and subjective knowledge about pet food (see Figure 1). While the proposed
conceptual framework attempts to incorporate all of the relevant research findings into a
comprehensive set of relationships, the socio-demographic constructs and relationships do
not have the same depth of literature support and are somewhat exploratory. The following
hypotheses are proposed:
Hypothesis 1 (H1). Pet food purchase involvement is likely to positively impact objective knowledge.
Hypothesis 2 (H2). Pet food purchase involvement is likely to positively impact subjective knowledge.
Hypothesis 3 (H3). The importance that consumers place on convenience as a product attribute
is likely to be positively impacted by (a) objective knowledge, (b) subjective knowledge, (c) gender,
(d) age, (e) education, and (f) income.
Hypothesis 4 (H4). The importance that consumers place on value and health claims as a product
attribute is likely to be positively impacted by (a) objective knowledge, (b) subjective knowledge,
(c) gender, (d) age, (e) education, and (f) income.
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Hypothesis 5 (H5). The importance that consumers place on natural ingredients as a product
attribute is likely to be positively impacted by (a) objective knowledge, (b) subjective knowledge,
(c) gender, (d) age, (e) education, and (f) income.
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2. Material and Methods
2.1. Survey Instrument and Data Collection
An online survey in Qualtrics was used to gather information in July 2021 from a sam-
ple of U.S. residents targeted for pet ownership. The survey was distributed via Amazon
Mechanical Turk, a crowdsourcing platform, and designed to collect socio-demographic
information as well as respondents’ knowledge about pet food, their feeding practices, and
preferences for pet food types and product attributes. Respondents had to be US residents
and at least 18 years old to participate. The data collection resulted in 206 completed
responses (156 males and 50 female respondents), which were considered appropriate for
this research, given that all respondents indicated they owned at least one cat or dog. The
sample of US citizens is appropriate for exploring key factors impacting attributes pet
owners deem important via partial least square structural equation modelling (PLS-SEM),
because a standard method in PLS-SEM to determine the minimum sample size has been
employed [69]. The “10-times rule” method following Hair et al. (2011) [70], which builds
on the assumption that the sample size should be greater than 10 times the maximum
number of inner or outer model links pointing at any latent variable in the model [70].
In this research, the maximum number of links was 9 (3 outer and 6 inner links), so a
minimum sample of 90 was more than satisfied.
2.2. Construct Measurement
While many of the constructs have been discussed in the literature, validated scales
to adopt for the current research were only partly available. Thus, measurement items
were developed from the relevant concepts proposed in the literature. Pet food purchase
involvement (3 items) was measured using 6-point non-specific frequency scales (1 = never
Animals 2021, 11, 3301 6 of 15
to 7 = always) and subjective knowledge (3 items) was measured using 7-point Likert scales
(1 = strongly disagree to 7 = strongly agree). Objective knowledge (4 items) was measured
by asking respondents to rate the difference between 2 food types on 7-point similarity
scales (1 = very dissimilar to 7 = very similar) and scoring their responses.
The 9 pet food product attributes importance items were measured using 7-point
importance scales (1 = extremely unimportant to 7 = extremely important). Prior to the
model measurement and structure analyses, the 9 pet perceptions and engagement items
were subjected to a factor analysis using principle components extraction (Eigenvalues > 1)
and varimax rotation in SPSS, resulting in three factors, which were named importance
placed on convenience of pet food, importance placed on value and health claims of pet
food, and importance placed on natural ingredients.
2.3. Data Analysis
Descriptive statistics and PLS-SEM were used to analyse the data. Partial least square
structural equation modelling is a standard method in various social science disciplines
to analyse complex interrelationships between observed and latent variables [71,72]. Ac-
cording to Hair et al. (2019), it is a causal-predictive approach that allows for prediction
in estimating statistical models [73]. The approach overcomes the dichotomy between
explanation and prediction, which is essential in the development of best practice recom-
mendations and managerial implications. PLS-SEM is particularly appropriate due to a
number of characteristics of the current research and data, namely the relatively small
sample size and the exploratory nature of the research in a relatively unexplored field.
Additionally, the non-normal distribution of the data and combination of Likert scales, dif-
ference scales, and single item demographic data preclude the use of maximum likelihood
SEM modelling [72].
Partial least square structural equation modelling is a combination of path analysis
and principal component and regression analysis, and follows a two-step approach [74].
The first step was dedicated to the outer model and consisted of checking reliability and
validity via measurement model functions. Indicator loadings of greater than 0.4 verified
indicator reliability. In terms of internal consistency of the model, the average variance ex-
tracted (AVE > 0.5), construct reliability (Cronbach’s Alpha > 0.6), and composite reliability
(CR > 0.6) were used to test the convergence criterion [75,76]. Convergent validity explains
the extent a construct converges to explain the variance of its items [73]. Following Hair
et al. (2019b), composite reliability values between 0.60 and 0.70 are considered “acceptable
in exploratory research,” and values between 0.70 and 0.90 range from satisfactory to
good. A value higher than 0.95 suggests that the item is redundant; negatively impacting
construct validity [74].
In order to test the constructs within the model, the Fornell-Larcker criterion and
cross-loadings determining discriminant validity need to be evaluated [75]. When testing
discriminant validity by checking cross-loading, all items should have a higher correla-
tion with their assigned factor than with other factors. The Fornell-Larcker criterion is
fulfilled if the square root of each construct’s AVE is greater than the correlation with other
constructs [75–77]. Following Henseler et al. (2015), the heterotrait-monotrait ratio of corre-
lations criterion (HTMT) with a threshold value of 0.9 was used to confirm discriminant
validity [75]. Finally, multicollinearity was checked with the Variance Inflation Factor (VIF),
which is recommended to be under 5 [75].
The second step focused on the inner model to determine the structural fit of the
model [76]. To evaluate the model quality, the model fit is reported and the explanatory
power is evaluated. Hair et al. (2017) caution the interpretability of model fit indices in SEM-
PLS [76], but convention suggests that goodness of fit (GoF) and normed fit index (NFI)
are reported and both GoF and NFI scores vary from 0 to 1, where closer to 1 is considered
a better fit. Additionally, the standardised root mean square residual (SRMR) is reported
where a value of more than 0.10 is problematic and less than 0.08 is considered acceptable.
The explanatory power of the model is evaluated by the individual and average variance
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explained (R2) of the dependent variables, with values of 0.75, 0.5, and 0.25 considered
substantial, moderate, and weak [74]. Predictive validity is assessed using the Stone Geisser
criterion (Q2), which, if larger than zero for an endogenous latent variable, indicates that
the model has adequate predictive relevance for the construct [74]. Further, Q2 scores
larger than 0.25 and 0.5 indicate medium and large predictive accuracy respectively. The
software packages SPSS and SmartPLS were used to examine the research model and test
the proposed hypotheses.
3. Results
Table 1 shows the sample description statistics with a median respondent aged 25–34,
with a bachelor degree and an annual pre-tax income between $25 k and $50 k per year.
Table 1. Demographic information of study participants who completed the pet food survey.
Freq % Median StDev
Age
Under 21 1 0.5
21–24 9 4.4







Did not finish high school 1 0.5
Finished high school 20 9.7
Attended University 23 11.2
Bachelor Degree 129 62.6 X 0.826
Postgraduate Degree 33 16
Total 206 100
Household Annual Income
$0 to $24,999 39 18.9
$25,000 to $49,999 82 39.8 X 1.010
$50,000 to $74,999 58 28.2
$75,000 to $99,999 20 9.7
$100,000 or higher 7 3.4
Total 206 100
Note: Tick mark indicates median value.
The assessment of the outer model included the reliability and the convergent and
discriminant validity of the scales used to measure the constructs present in the pro-
posed conceptual framework. Table 2 shows the item-factor loadings were all above the
minimum 0.4, indicating suitable items in each scale. With the exception of the Cronbach
Alpha score of subjective knowledge (0.587) and importance placed on value and health
claims of pet food (0.574), all the other Cronbach Alpha scores and all the composite re-
liability scores were above 0.6, confirming reliability. All the AVE scores were above 0.5,
indicating convergent validity.
Discriminant validity was tested using the Fornell-Larker Criterion and Heterotrait-
Monotrait ratios. Table 3 shows that the requirements of the Fornell-Larker criterion were
satisfied. Further, the HTMT ratios confirmed acceptable discriminant validity, except for higher
than recommended HTMT ratio between subjective pet food knowledge and natural ingredi-
ents importance (0.970). While concerning, discriminant validity was largely confirmed. The
constructs that were not confirmed were considered to be conceptually distinct, so discriminant
validity was deemed satisfactory. Finally, multi-collinearity was not seen as a problem as the
highest VIF score was 1.899; well below the recommended maximum of 5.
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Table 2. Assessment of the outer model: scale loadings, reliabilities, and convergent validity.







Pet Food Purchase Involvement 0.879 0.925 0.806
In your household, do you typically decide which pet food gets purchased? 0.922
In your household, do you typically purchase the pet food? 0.920
In your household, do you typically serve the pet food? 0.849
Objective Knowledge (ability to discern differences between food types) 0.890 0.924 0.752
Kibble and Freeze Dried 0.861
Frozen Raw and Human Food 0.871
Human Food and Fresh Meat Chunk 0.843
Wet Can and Human Food 0.894
Subjective Knowledge 0.587 0.779 0.541
I know a lot about the nutritional value of pet food 0.732
I am confident in my knowledge about pet food 0.809
I know that I am feeding my pet food that is best for its health and wellbeing 0.659
Importance Placed on Convenience of Pet Food 0.683 0.823 0.608
Importance of convenient packaging 0.799
Importance of easy to serve 0.730
Importance of portion size 0.808
Importance Placed on Value and Health Claims of Pet Food 0.574 0.775 0.536
Importance of price 0.721
Importance of health benefit claims 0.814
Importance of complete and balanced nutrition claims 0.653
Importance Placed on Natural Ingredients 0.654 0.812 0.591
Importance of country of origin 0.834
Importance of all natural 0.731
Importance of named meat sources 0.737

















Natural Ingredients Importance 0.492 0.769
Objective Pet Food Knowledge 0.549 0.527 0.867
Pet Food Purchase Involvement 0.325 0.310 0.544 0.898
Subjective Pet Food Knowledge 0.586 0.614 0.681 0.488 0.736
Value and Health Claims Importance 0.344 0.371 0.247 0.038 0.324 0.732
Heterotrait-Monotrait Ratio
Natural Ingredients Importance 0.724
Objective Pet Food Knowledge 0.673 0.673
Pet Food Purchase Involvement 0.404 0.395 0.611
Subjective Pet Food Knowledge 0.890 0.970 0.893 0.629
Value and Health Claims Importance 0.592 0.613 0.327 0.094 0.548
The structure of the conceptual framework was tested resulting in a goodness of fit
of 0.428, a normed fit index of 0.665, and a standardised root mean square residual of
0.082, indicative of an adequate overall model fit. Tests for the explanatory and predictive
power of the conceptual model resulted in R2/Q2 values of 0.424/0.232 for convenience
importance, 0.404/0.215 for natural ingredients importance, 0.296/0.219 for objective pet
food knowledge, 0.238/0.117 for subjective pet food knowledge, and 0.152/0.049 for value
and health claims importance. This confirms that the explanatory power of the model is
weak to moderate and the predictive accuracy is considered weak to medium. Thus, the
structure of the model is confirmed to be fit for hypothesis testing.
Table 4 and Figure 2 show the results of the hypothesis testing. Pet food purchase in-
volvement contributes to both objective and subjective knowledge, supporting hypotheses
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H1 and H2. Importance of convenience is influenced by subjective and objective knowl-
edge, and is more important for younger and more educated pet food buyers, supporting
H3a, H3b, H3d, and H3e. Importance of value and health claims is influenced by subjective
pet food knowledge, and is more important for more educated and lower income pet
food buyers, supporting H4b, H4e, and H4f. Finally, importance of natural ingredients
was influenced by both subjective and objective knowledge but none of the demographic
characteristics, supporting H5a and H5b.
Table 4. Path Coefficients/Hypothesis Testing Results.
Hypothesised Relationship Coefficient T Stat p-Value
H1: Pet Food Purchase Involvement -> Objective Pet Food Knowledge 0.544 12.001 0.000
H2: Pet Food Purchase Involvement -> Subjective Pet Food Knowledge 0.488 10.264 0.000
H3a: Objective Pet Food Knowledge -> Convenience Importance 0.256 2.606 0.009
H3b: Subjective Pet Food Knowledge -> Convenience Importance 0.399 4.620 0.000
H3c: Gender -> Convenience Importance −0.035 0.603 0.547
H3d: Age -> Convenience Importance −0.130 2.229 0.026
H3e: Education -> Convenience Importance 0.124 2.148 0.032
H3f: Income -> Convenience Importance −0.074 1.258 0.208
H4a: Objective Pet Food Knowledge -> Value and Health Claims Importance 0.044 0.370 0.711
H4b: Subjective Pet Food Knowledge -> Value and Health Claims Importance 0.315 2.506 0.012
H4c: Gender -> Value and Health Claims Importance 0.020 0.256 0.798
H4d: Age -> Value and Health Claims Importance −0.002 0.027 0.978
H4e: Education -> Value and Health Claims Importance 0.149 2.371 0.018
H4f: Income -> Value and Health Claims Importance −0.181 2.347 0.019
H5a: Objective Pet Food Knowledge -> Natural Ingredients Importance 0.207 2.346 0.019
H5b: Subjective Pet Food Knowledge -> Natural Ingredients Importance 0.481 6.193 0.000
H5c: Gender -> Natural Ingredients Importance −0.055 0.936 0.349
H5d: Age -> Natural Ingredients Importance 0.050 0.795 0.427
H5e: Education -> Natural Ingredients Importance −0.027 0.510 0.610
H5f: Income -> Natural Ingredients Importance 0.005 0.086 0.931
Bold = p < 0.05
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some socio-demographic factors were found to have an impact. 
The model confirms previous findings that purchase involvement has an impact on 
knowledge. A high level of involvement implies some experience with pet food, and this 
contributes to both objective and subjective knowledge. Specifically, a pet owner’s direct 
and indirect experiences with pet food are positively associated with the level of product 
information stored in their memory and their self-assessment of that knowledge [47,78]. 
Figure 2. Conceptual Model Results, * = p < 0.05, ** p < 0.01, dotted line = not significant.
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4. Discussion
This study seeks to understand key factors determining the importance that US pet
owners place on intrinsic and extrinsic pet food attributes. Overall, the proposed model was
found to have an adequate fit and explanatory power. Results emphasize the importance of
pet food purchase involvement, as well as pet owners’ objective and subjective knowledge
about pet food as factors impacting the importance US pet owners place on convenience,
value and health claims, and natural ingredients as product attributes. Only some socio-
demographic factors were found to have an impact.
The model confirms previous findings that purchase involvement has an impact on
knowledge. A high level of involvement implies some experience with pet food, and this
contributes to both objective and subjective knowledge. Specifically, a pet owner’s direct
and indirect experiences with pet food are positively associated with the level of product
information stored in their memory and their self-assessment of that knowledge [47,78].
Involvement may come from searching for information prior to and during purchase
decisions [25], including personal experience, exposure to other owner experiences, product
advertisement, retail store displays [34], or advice from the vet [17].
It is noteworthy that both objective and subjective knowledge are the strongest predic-
tors for the importance that US pet owners place on convenience and natural ingredients
as product attributes. These findings corroborate recent studies on pet food attributes by
Park (2021) and Vinassa et al. (2021) which outline the importance of both attributes [17,19].
Subjective knowledge has an impact on value and health claims, but objective knowledge
did not show any significant impact. Given that objective knowledge is fact-based, retained
in long-term memory, and implies theoretical or practical understanding of a subject [54],
in this case pet food, pet owners with objective knowledge may not find claims of any kind
important. Perhaps claims are viewed as reasoned extrapolations of knowledge, which
are not necessarily fact-based. Claims related to the healthiness of raw food diets for pets,
or the unhealthiness of dry food items are hard to evaluate for consumers, as these topics
have long been debated in the pet food industry and among scientists without reaching a
consensus [19,79].
Value for money claims can be difficult to evaluate because consumers may be
promotion- or prevention-focused when it comes to value for money claims [80]. Both
stances are relevant to the strategies pet owners use to reach their desired outcome. Pet
owners may either strive for results that match their desired outcome (promotion focus)
or avoid results that do not match their desired outcome (prevention focus) [80]. If a
consumer’s desired outcome is “getting enough value for money by choosing the right pet
food product”, then certain retail practices may not satisfy them. For instance, a reduction
of portion size without a commensurate reduction in price may disappoint both types of
consumers [81,82].
Findings concerning the socio-demographic backgrounds of pet owners and their
impact on the importance dedicated to convenience, value and health claims, and natural
ingredients as product attributes are only partially confirmed in recent studies. This can be
in part attributed to the diversity in findings and inconclusiveness of the body of literature
on pet acquisition and pet food. Gender was not found to have any significant impact on
any of the attributes and age only showed a negative impact on convenience as a product
attribute. Perhaps elderly pet owners may not be that interested in convenience because
pet food per se is a relatively convenient product, coming in pouches, bags, or cans that
are ready to be served without time-consuming preparation or processing requirements.
Following Peura Kapanen et al. (2017) [83], elderly people have reservations about and
negative associations with convenience products, as they perceive convenience and quick
solutions as negative [83]. Moreover, other studies emphasize that some elderly people
face problems with opening the small tight lids, reading the small print on packaging, and
with spillage during opening [84,85].
Education positively impacts the importance that pet owners place on convenience,
as well as on value and health claims as product attributes. Education often determines
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access to certain lifestyles and lifestyle choices [86]. In this lifestyle context, convenience,
as well as value and health claims, are likely to be important to pet owners who view their
pets as an extension of self. These owners do not shy away from effort, time, and money
to spoil their pets with goods and opportunities that reflect their own lifestyle [35,40].
Convenience, value for money and health are aspects that are relevant in many lifestyles.
The findings related to income suggest a negative relationship between income and value
and health claims, which suggest that at higher levels of income, pet food value for money
is less important.
5. Future Research and Limitation
The respondents in the present study were recruited using Amazon-Mechanical Turk
(Mturk), a widely used crowd-sourcing platform operating since 2005. The crowd-sourcing
platform attracted early criticism for its low pricing, but numerous researchers have now
used it for their data collection [87]. The research on crowd-sourcing platforms conducted
in the last 15 years showed that this form of data collection is on par with more traditional
forms of survey method. However, it needs to be acknowledged that samples from Mturk
are not equal in their representativeness of the US-population, compared to representative
national probability samples and opt-panels [87]. Yet, a sample of Mturk workers tends to
be more representative of the US population than college samples or in-person or online
convenience samples [87]. Besides these shortcomings, the present study addresses a
recent issue and corresponds to a topic area in literature that is not as widely researched.
Therefore, the study in its current form still adds value to the existing body of academic
literature, as well as to participants in the pet industry.
Future research may address pet food attribute preferences following Vinassa et al.
(2020) [19]. This is a rather unexplored area and would allow pet food producers, pro-
cessors, and marketers to develop and adjust pet food products and match them with
consumer needs. Perhaps a combination of best-worst approach with a latent class anal-
ysis on pet food attributes would be suitable. Such an approach would uncover the
trade-offs consumers make when choosing products and classify consumer groups by
their preferences.
Additionally, the product attribute importance items were factor analyzed, resulting
in three factors: importance placed on convenience of pet food, importance placed on value
and health claims of pet food, and importance placed on natural ingredients. With such
data reduction techniques, it is important to confirm these results in other samples and
contexts so this would be a valuable research avenue.
Further research could be framed in an animal welfare context and focus on consumers’
willingness to pay for cruelty free products and claims related to production practices
and sustainability. Species appropriate husbandry and sustainable food production are
gaining increased consumer interest [19]. Following Park (2021) the concept of pet food
involvement could be more intensively studied [25], and a national representative study
of US-pet food buyers may help to shed light on the ever-present discussion on socio-
demographic information and its importance in predicting pet food buying behavior.
6. Conclusions and Managerial Implication
The present study widened the understanding of pet food consumer behavior in the
US, by analyzing the importance that US pet owners place on intrinsic and extrinsic pet food
attributes. Results show that pet food purchase involvement positively affects subjective
and objective knowledge about pet food. Subjective knowledge appears to be the strongest
factor influencing the importance consumers place on convenience, natural ingredients,
and value and health claims as product attributes. This is followed by objective knowledge.
Socio-demographic factors such as gender, age, income, and education appear to have a
limited impact as predictors for the importance consumers place on the product attributes.
Findings of the study are of relevance to many participants in the pet industry, particularly
veterinarians, animal welfare organizations, and marketing managers in specialized pet
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food stores or pet supplies retailers. Veterinarians and animal welfare organizations could
be investing in awareness campaigns and best practice advice related to healthy feeding
strategies and help clarify what is fact or fiction when it comes to choices related to raw or
dry pet food. This may help to avoid undesirable feeding practices and improve animal
health and wellbeing.
Marketing managers may want to consider the findings related to pet food purchase
involvement, convenience, and health and value claims as they are helpful to provide
offerings to different target groups. Strategies for pet food marketers should not only
address ideals, aspirations, and benefits for the pet, but also the needs of the owner. For
the elderly, this may be accomplished through product design, adjusting small font sizes
for essential product information, and making sure the product is easy to open.
All over, the present study contributes to the existing body of literature by comple-
menting the veterinarian and food science perspective on pet food attributes through a
marketing lens. It further adds to the various consumer studies on dog-ownership, pet
supplies, and animal welfare, as species appropriate feeding is essential to animal health
and wellbeing.
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